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L Title of the Invention 

Fabrication method of liquid crystal display 

2. Scope of the Claims 

(1) A fabrication method of a liquid crystal display comprising a liquid crystal 
layer between a pair of electrode substrates is characterized in that an ultraviolet curing 
seal pattern of a predetermined height for encompassing the liquid crystal 3 is formed 
on a major portion of edges of a substrate (1), in a decompression state the liquid crystal 
3 of an amount corresponding to a cell thickness is dropped into the seal pattern 2 on the 
substrate, the substrate (1) is adhered to another substrate (4), and ultraviolet rays from 
the atmosphere are irradiated onto the seal pattern to seal the liquid crystal layer. 
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3. Detailed Explanation of the Invention 
Industrially Applicable Field 

The present invention relates to a fabrication method of a liquid crystal display. 
In particular, to prevent deteriorations in display quality caused by changes in properties 
of a liquid crystal and to increase productivity, a seal pattern encompassing the liquid 
crystal is made of an ultraviolet curing resin material, and substrates are adhered by 
filling the liquid crystal into the seal pattern under reduced pressure, whereby the liquid 
crystal layer is sealed by ultraviolet rays irradiated from the atmosphere. 

A liquid crystal display has a wide range of applications including computer 
terminals, all kinds of instruments, TV displays etc., in that it is a thin, light and low 
power consuming. 

Especially, in case of a gradation display as in TV display, it is necessary that a 
liquid crystal is evenly and uniformly spread over the entire surface. Therefore, the 
uniformization of a cell thickness became a major point of recent technologies, and a 
number of methods have been suggested therefor. 

However, when the productivity is considered, the efforts are not yet sufficient. 
In addition, even in the liquid crystal injection process, there are several problems to be 
solved, such as, the injection takes long, a large amount of the liquid crystal is 
consumed, and the liquid crystal is not firmly sealed. Therefore, there is a need to 
develop a method for more easily fabricating high-quality liquid crystal displays. 

Structure of the Conventional Embodiment and Problems thereof 
A conventional fabrication method of a liquid crystal display will now be 
described in reference to Fig. 3 showing a perspective view of main parts of the display 
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and to Fig. 4 showing a flow chart of the method. In the process shown in Fig. 3(a), an 
adhesive is patterned by printing for example on one substrate 10 as shown in the 
drawing, to form a seal pattern 9. Reference numeral 1 in Fig. 4 denotes this process, 
but the sequential processes in Fig. 4 will be numbered in parentheses from now on. 
The seal pattern 9, as shown in Fig. 3(a), has a shape of an open A part for injecting a 
liquid crystal. In process (2), a spacer 8 is spread in the seal pattern 9 on the substrate 
10. 

Next, in process (3) another substrate 4 is placed thereon for adhesion, and in 
process (4) the substrate 4 is compressed and the space, i.e., the gap, between both 
substrates 10, 4 is controlled to harden a sealing agent forming the seal pattern 8 at a 
hundred and several tens of temperature. 

Referring next to Fig. 3(b), once the adhesion of the substrates is complete, the 
space where the liquid crystal 3 is injected is made vacuous in process (5). Here, the 
liquid crystal 3 is injected from an inlet (A part). 

Referring now to Fig. 3(c), in process (6) the inlet is covered with a sealing 
agent, and in process (7) the liquid crystal around the inlet is removed and cleansed to 
complete the fabrication of the liquid crystal display. 

The problems of the conventional fabrication method of the liquid crystal 
display are that there are too many processes after the liquid crystal injection and the 
fabrication requires a great amount of time. Also, since the seal pattern material and 
the sealing agent are different materials, sealing defects occur. And, because the liquid 
crystal is poured through the inlet, alignment defects of the liquid crystal could be 
resulted depending on the flow rate of the liquid crystal. In addition, there is a 
difference in electric resistance between the inject area and other areas due to the 
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chromato effect adsorbing on the substrate, and it is impossible to control the amount of 
the liquid crystal being injected. 

Object of the Invention 

Accordingly, an object of the present invention is to provide a fabrication 
method of a liquid crystal display, through which a high quality liquid crystal display 
can be more easily produced without damaging liquid crystal properties of a liquid 
crystal panel. 

Means for Solving the Problem(s) 

According to the present invention, a closed ultraviolet curing seal pattern is 
formed on one substrate, and under reduced pressure the liquid crystal of an amount 
corresponding to a cell thickness is dropped into the seal pattern for adhering the 
substrate to another substrate. Then, ultraviolet rays from the atmosphere are 
irradiated to the seal pattern for sealing the liquid crystal layer. 

Applications of the Invention 

By using the closed seal pattern, it becomes possible to prevent alignment 
defects caused by the (different) flow rate of the liquid crystal during the injection, and 
changes of the electric resistance due to the chromato effect. Also, the irradiation of 
ultraviolet rays makes it possible to finish the sealing easily within a short amount of 
time. 

Embodiment 
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Fig. 1 is a flow chart explaining a fabrication method of a liquid crystal display 
according to the present invention, and Fig. 2 is a perspective view showing the 
structure of the liquid crystal display of the present invention. A fabrication method of 
the invention will now be described in reference to both drawings. 

As illustrated in Fig. 2, a seal pattern 2 of a predetermined height for 
encompassing a liquid crystal 3 is printed on one substrate 1 (having an electrode 
formed on the upper surface). Reference numeral (1) in Fig. 1 indicates this process. 
Similarly, sequential processes in Fig. 4 will be numbered in parentheses. 

As in the conventional art, in process (2) a spacer 8 is spread in a space 
surrounded by the seal pattern 2. And, in process (3), in a decompressed atmosphere, 
the liquid crystal 3 is dropped evenly into the space where the spacer is spread over. 
Here, the alignment of the liquid crystal is not to be damaged for uniform dropping. 

Since the surface of the dropped liquid crystal is open and the decompressed 
state is maintained, removing the liquid crystal layer can also be done within a short 
amount of time. Next, in process (4) the substrate 1 is adhered to another substrate 4. 

In process (5), ultraviolet rays are irradiated onto the adhered substrates to 
harden the seal pattern 2. As a result thereof, the liquid crystal is sealed and the 
fabrication of a liquid crystal display is completed. 

It is needless to say that the gap between the substrates of the liquid crystal 
display equals to the height of the seal pattern. 

Effect of the Invention 

As explicitly explained so far, according to the present invention, the problems 
observed in the conventional art, including the non-uniformity of liquid crystal 
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properties, the non-uniform gap between the substrates, and the difficulties in 
fabrication can be resolved by the simple process of generating the closed ultraviolet 
curing seal pattern. Therefore, the method of the present invention can be 
advantageously used for the fabrication of liquid crystal displays. 

4. Brief Explanation of the Drawings 

Fig. 1 is a flow chart explaining a fabrication method of a liquid crystal display 
according to the present invention; 

Fig. 2 is a perspective view showing the structure of a liquid crystal display 
fabricated by the method in Fig. 1; and 

Fig. 3 and Fig. 4 respectively illustrate a perspective view of main part of a 
display and a flow chart explaining a conventional fabrication method of a liquid crystal 
display. 

<Explanation of Reference Numerals> 
1,4: Substrate 2 : Seal pattern 

3 : Liquid crystal 



6 



©a*@!&l*fr(JP) © 4# 1* tti S3 §3 

© ^ m # « (A) PS63- 109413 

©lnt.Cl.< ISSUED IfrtSSS^ PS»63^(1988)5^14B 

G 02 F 1/13 1 0 1 ™£~2H 

1/133 3 2 1 8205— 2 H , . ^ 

©# g9 PS6I-256611 
®tB El PB6K1986) 10J327B 

@uiEaA ^ ± a « * £ a ^iiR;ii«m+»E±^ffl4>iois»«i 

©ft 3? A #3± 



91 ttl ^ 

T LTa>£ *a±£(6 2r<D$1&<4i*|B») £*>*tK 

cm©) 



& & CD T 2> £ . 



-73- 



^ t III c ^ T <fc o £ ^ - ~ y l, t ^wn' * 
- V9^i/Kt Si 4 0©(i)ti C ©II2£7R-f 

m&m 4®©x*2Kfltt*j£m*s&^-ciK-r. 

X_IM(2)t:*?t>Tx c ©2£t5l0Jt<z> - - y 

X*2(4)T£I£ 4 ^/TOJBEU^ISJSIO. 

4 wa> MPS. SJ^^+vrtsifflit/i^b^-^ 



?$raea 63-109413 (2) 

Lfc&JftC*! bTXHfSITjfta 3 *feAT*2ia 
^ISMtt, £Ao (Agfl) ^^^S3^i£A 

»cSJ 3 Bfct£*t*Ttt« XJ3<fi)*ci£Aa* it 
rhJWTS? t>/f». XSCff-eftAnftiEcN-ffl, 

3 * £ A a *fifjg L Tit A L T t* 6 # tc: £ A 



( raffle* ***>©^gn 

<zx maze - ? - vc£*$a£M 

w u ^ -^/n*^ - y *© r start a 8$ 
&&cj:*&a©mftffEffi©£tt*<wtf\ 

tA ffl fi* C * ^ T )S ^ W T ti lb *< fgj ffi c If -a . 



a # h * % $ o © & ft c o § jg r * • 

&20K^*J;?tc. £r-#©£js (±©C 
timS^^nJt^F^Tft -5) 1 3 £QHt; 

— £ AGS CDS' y 2 S-EPBULT 
SU EI©0H*C©XI3?£*) . KlllCIgC^^ 

ISJCJ;?*:. XI^t*^--* 8 ^rdctfT*. * 
OTXfg(31TitfI££ttfc£BH5artKfcOT. X 

i*0Ett5ST;&*0T. &S©Jfcfe<>)a8*KJjKTlT 



-74- 




EB.1B363-109413 (3) 

(SUA #®± # Iff A - 

ISM* * v 7*©*^-. sj^offlittt^. rat;* 
4. mmom^ui^m 




33BHQ 63-109413 (4) 



<5) 



<6> 



ft 











& 4 0 



